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The reproducibility of psychological science has become an important topic of debate. In an
intriguing recent article, Scheibehenne et al. [1] advocate the use of Bayesian evidence synthesis
as a new way to reconcile inconsistent findings in social psychology. As a case in point, they
use Goldstein et al.’s [2] “hotel towel” study, a highly cited experiment illustrating the power of
social norms in encouraging environmental conservation. Yet, because several recent experiments
have failed to reproduce the study’s original findings, Scheibehenne et al. [1] make a strong case
for the need for better evidence synthesis. In doing so, they reveal an important finding, while
none of the individual studies show strong support for the efficacy of social norms in encouraging
hotel towel reuse, when combined and reanalyzed using a Bayesian approach, the studies jointly
provide strong evidential support for the claim that normative information can encourage positive
behavior change. Accordingly, Scheibehenne et al. [1] conclude that Bayesian evidence synthesis is
a promising meta-analytic approach (p. 1045).
Although we applaud a Bayesian perspective, it is noteworthy that the approach presented by
Scheibehenne et al. [1] is not fully Bayesian because it relies almost exclusively on the use of Bayes
Factors. Indeed, although Bayes Factors are now advocated widely in psychology in place of p-
values and null hypothesis significance testing (NHST), Bayes factors suffer from some of the same
fundamental flaws [3], and much like the “old” statistics, they do not reveal useful information
about magnitude and uncertainty [4, 5]. Moreover, although simple rules-of-thumb exist (e.g.,
see [6]), what constitutes reliable evidence in favor of the null hypothesis is largely unclear and
ambiguous. Much like the “p < 0.05” rule of thumb, we are hesitant about the dogmatic use of
“automatic” Bayes in psychology—i.e., an uncritical mechanistic interpretation of Bayes factors
independent of context [7].
In addition to their ambiguity, Bayes factors provide an incoherent framework for evidential
support because of their high sensitivity to the prior and because they penalize hypotheses
that contain values with low likelihoods [3, 4, 8]. In short, while there are many “Bayesian”
approaches, Bayes factors in particular “have no direct foundational meaning to a Bayesian”, as
only posterior probabilities have a proper Bayesian interpretation ([8], p. 56). Although the value
of Bayesian inference has been noted before (e.g., [9, 10]), the approach remains underappreciated
in psychological science. A formal Bayesian estimation approach finds the entire posterior
distribution of a parameter given the data, such as the (pooled) proportions of hotel towel reuse
in all control and experiment groups. We show that doing so provides a much simpler and more
intuitive Bayesian interpretation of the evidence.
Scheibehenne et al. [1] recorded how many participants reused their towel in the control and
experiment groups across all seven experiments. The authors subsequently obtained one-sided
Bayes factors for a test of equality of proportions. Using the dataset provided by Scheibehenne
et al. [1], we proceed directly to the Bayesian evidence synthesis of the combined total. Assuming
a uniform prior distribution (between 0 and 1), we obtain posterior probability distributions
for both the control and experiment groups using the JAGS procedure in R [11], which uses
a Markov Chain Monte Carlo (MCMC) simulation to generate samples from the posterior
distribution. Without the need for Bayes factor hypothesis testing, it is evident that the mean and
variance of the posterior distributions differ substantially and only marginally overlap in the tails
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FIGURE 1 | The posterior probability distributions of the combined control and experiment groups are displayed in (A) based on 10 million samples (hotel towel reuse
in proportions). (B) Visualizes the posterior distribution of the difference between the control and experiment proportions.
(Figure 1A). For example, mean hotel towel reuse is about
50% in the control group and 56% in the treatment group
(the higher spread in the posterior distribution of the control
group reflects greater uncertainty). From the simulation, we
visualized the posterior distribution of the difference between
the experiment and control group proportions in a histogram
(Figure 1B), from which it is also clear that the density centers
around an average treatment-effect of 6%. The histogram of the
differences visualizes the frequency of each parameter value in the
distribution. For example, observed differences in the tails, such
as 0 or 15% are extremely unlikely. In fact, we generated a mean-
centered credibility interval, which has a clear interpretation:
there is a 95% probability that the mean difference between the
combined experiment and control groups falls between 2.5 and
9.5%, with an average effect-size of 6%.
The social norm data serve as a nice illustrative example
because the Bayes Factor and Inference procedures happen
to converge on a similar result. However, it would be naïve
to think that because the two approaches provide a similar
conclusion, it matters little what approach researchers use for
synthesizing evidence in a Bayesian fashion (see [4] for a
similar warning). Accordingly, we provide a free online “Fully
Bayesian Evidence Synthesis” application that allows scholars
to implement the proposed estimation approach and download
the density distributions and simulated data. In sum, while
Scheibehenne et al. [1] conclude that the data are “37 times
more likely under the alternative than the null hypothesis” (p.
1045), we argue that estimating the full posterior probability
distributions of the control and experiment groups (and their
differences) is much more intuitive and revealing. For example,
it provides more useful information about the parameters (i.e.,
magnitude and uncertainty) and speaks better to meta-analytic
thinking than point estimates. We acknowledge that alternative
priors, random rather than fixed-effects pooling, and hierarchical
multi-level models could also be explored in this context. In fact,
just as social norms can be leveraged to promote sustainability,
we hope to change social norms around Bayesian data analysis
in psychological science above and beyond the use of Bayes
Factors.
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